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ABSTRACT

Field experiments were conducted with the objectives to formulate and evaluate a new micronutrient
fertilizer mixture and/or for the improvement of the existing mixture aiming at balanced fertilization to
Gossypium herbaceum. The experiments were conducted on rainfed Gossypium herbaceum (variety) and
on irrigated hybrid with six treatments replicated thrice. The treatments included the application of
Farmers practice (T1), MN mixture @ 7.5 kg/ha as straight chemical fertilizer (T2), NPK mixture at
Recommended level (T3), TNAU MN mixture @ 15 kg/ha as straight chemical fertiliser (T4), TNAU MN
mixture @ 7.5kg/ha as enriched FYM (Ts), MN mixture @ 7.5 kg/ha as EFYM (Te). The results revealed
that rainfed Gossypium herbaceum, the plant height and number of bolls per plant ranged from 37.7 to
53.2 and 11.4 to 18.8 respectively. Among the various treatments recommended dose of NPK with TNAU
MN mix. @15 kg kg/ha as straight chemical fertilizer resulted in increased plant height and No .of bolls
per plant which was on par with TNAU MN mix. @7.5 kg kg/ha as enriched farmyard manure, followed
MN mixture @ 7.5 kg as enriched farmyard manure. The highest Gossypium herbaceum yield per hectare
was registered in recommended dose of NPK with TNAU MN mix. @7.5 kg kg/ha as EFYM (567 kg) with
B:C ratio of 1.45. The irrigated hybrid highest Gossypium herbaceum yield per hectare was registered in
recommended dose of NPK with TNAU MN mix. @ 15 kg kg/ha as EFYM (2267 kg) with B:C ratio of 2.6
followed by Increasing quantity of MN mixture @ 30 kg as staright chemical fertilizer which comparable
with DoA MN Mixture @ 7.5 kg as EFYM (2059 kg). Hence, it is concluded that TNAU MN mixture @ 7.5
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kg /ha as Enriched FYM for variety and 15 kg /ha as EFYM for irrigated hybrid was recommended for
Gossypium herbaceum to maximise yield with higher B: C ratio.

KEYWORDS: Micronutrient mixture, fertilization, Hybrid, Treatment, Gossypium herbaceum Yield

Introduction

Gossypium herbaceum, the “king” of fibre crop is the most important commercial crop in
Pakistan and world cultivated mainly for its fiber and other by products, belongs to the
family Malvaceae. Gossypium herbaceum, through cloth, has influenced the culture and
civilizations. In the process of forming clothes and garments, it provides livelihood and
employment to workers engaged in cloth making, designers, traders and the like.

Apart from major nutrients, micronutrients also play an important role in seed
production. The dire need for intensive land use drew attention for applying
micronutrients to Gossypium herbaceum. Essential micronutrients like Zinc, Iron,
Manganese, Copper, Boron and Magnesium play an important role in physiology of
Gossypium herbaceum crop and these are being a part of enzyme system or catalyst in
enzymatic reactions. They are required for plant activities such as aspiration,
meristamatic development, chlorophyll formation, photosynthesis, energy system,
protein and oil synthesis, gossypol, tannin and phenolic compounds development.
Certain micronutrients may help to secure uniform emergence, rapid seedling growth
and healthy plant stand. Some beneficial effects on seed yield and quality as reflected
in viability may be achieved by applying micronutrients.

The productivity of current cropping systems and the protection of soil health would be
unsustainable if practices such as the application of imbalanced nutrients not in tune
with crop demands, are continued. Imbalanced fertilization also reduces the fertilizer
use efficiency and leads to poor quality food production. Hence, balanced fertilization is
the need of the hour and is a prime factor for maintaining soil health and sustaining
agricultural production. Sustainable crop production systems obviously require
enhanced flow of nutrients to crops. This in turn involves larger nutrient reserves in
soils, and higher nutrient uptake and utilization by crops. In this context, balanced
fertilization is the prime necessity for a sustaining agriculture production. It is a dynamic
concept. To achieve this it is necessary to keep an overall balance in a total cropping
system. Balanced fertilization should not be taken as application of only major plant
nutrients as is probably happening today, but all essential elements limiting in the soil
including secondary and micronutrients. This is important as the increasing demand for
food is forcing the country to produce more and more per unit area per unit time by the
increasing cropping intensity and/or following exploitative agriculture.

Material and Methods:

Field experiments were conducted randomized block design with six treatments, plot
size of 40 m?, replicated thrice were conducted with rainfed variety of SVPR2 and KC2
respectively, and irrigated Gossypium herbaceum hybrid. The details of the treatments
are given in below.
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Rainfed Gossypium herbaceum - Treatments

T1 — Farmers practice (check)

T2—Ti+ MN @ 7.5 kg/ha as chemical fertilizer

T3 - NPK mixture at Rec. level @ 40:20:40 kg/ha

T4 - T3+ TNAU MN mix. @ 15 kg/ha as straight chemical fertiliser

Ts - Ts + TNAU MN mixture @ 7.5kg/ha as enriched farm yard manure (EFYM)
Te - Tz + MN mixture of DoA @ 7.5 kg/ha as EFYM

Irrigated hybrid Gossypium herbaceum - Treatments
T1 — Farmers practice (check)

T2 — T1+ MN mix.of DoA @ 15 kg/ha as chem.fert.

Ts - NPK mixture at Rec. level (120:60:60 kg)

Ta- T3 + TNAU MN mix. @ 30 kg/ha as chem.fert.

Ts - Ts + TNAU MN mix.@ 15 kg/ha as EFYM

Te - T3 + MN mix.of DOA @ 15 kg/ha as EFYM

Results and Discussion
Table 1: Effect of MN mixture on plant height & yield of rainfed Gossypium

herbaceum

Treatments No. of sympodia | No. of Yield |B: C

/ plant bolls/ plant |(kg/ha) | ratio
T, — Farmers practice (check) 6.5 84 465 |1.28
T — T4+ MN mix.of DoA @ 7.5 kg/ha as chem.fert. |6.9 8.7 493 [1.30
T3 - NPK mixture at Rec. level @ 40:20:40kg/ha |7.5 9.0 515 11.38
T4-Ta+ TNAU MN mix. @ 15 kg/ha as chem. fert. |8.4 9.4 536 |1.36
Ts - T3 + TNAU MN mixture @ 7.5kg/ha as EFYM | 8.8 11.4 567 |1.45
Ts - Tz + MN mixture of DoA @ 7.5 kg/ha as EFYM | 8.5 11.1 547 |1.37
CV % 11.07 12.03 6.55
LSD (P=0.05) 0.44 0.73 511
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Table 2: Evaluation of NPK and Micronutrient mixtures on rainfed Gossypium

herbaceum
. Seed Gossypium | 4.
Treatments :::;T height :;'I;'n{:f bolls/ herbaceum yield rBa-ticc:)
(kg/ha)
T1—Farmers practice (check) 37.7 11.4 279 1.01
T2 — T1+ MN mix.of DoA @ 7.5 kg/ha as chem.fert. | 40.8 15.1 325 1.1
T3 - NPK mixture at Rec. level @ 40:20:40 kg/ha 45.4 17.0 366 1.26
Ta-Ta+ TNAU MN mix. @ 15 kg/ha as chem. fert. | 53.2 18.8 904 2.92
Ts - T3+ TNAU MN mixture @ 7.5kg/ha as EFYM 47.9 18.7 701 2.28
Te - T3 + MN mixture of DoA @ 7.5 kg/ha as EFYM | 43.2 17.3 490 1.56
CV % 11.16 15.54 43.8
LSD (P=0.05) 0.51 0.37 21.1

Table 3: Effect of NPK and MN mixtures on hybrid Gossypium herbaceum

Treatments No.of sympo- | No. of |Yield B:C
dials / plant | bolis/pl | (kg/ha) |ratio

T1 — Farmers practice (check) 44.9 23.4 1787 2.1
T2 — T1+ MN mix.of DoA @ 15 kg/ha as chem.fert. | 52.7 24.9 1911 2.3
T3 - NPK mixture at Rec. level (120:60:60 kg) 56.0 26.8 1990 2.3
T4- T3 + TNAU MN mix. @ 30 kg/ha as chem.fert. 57.2 28.1 2076 2.4
Ts-Ts + TNAU MN mix.@ 15 kg/ha as EFYM 63.5 30.0 2267 2.6
Ts-T3 + MN mix.of DoA @ 15 kg/ha as EFYM 56.2 23.2 2059 2.3

CV % 10.2 9.47 7.38

LSD (P=0.05) 0.93 0.33 24.0

The seed Gossypium herbaceum vyield per hectare significantly differed due to the effect
of fertilizer treatments. The seed Gossypium herbaceum yield per hectare ranged from
465 to 567 kg. The highest Gossypium herbaceum yield per hectare was registered in
recommended dose of NPK with TNAU MN mix. @7.5 kg kg/ha as EFYM (567 kg) with
B:C ratio of 1.45. The lowest Gossypium herbaceum yield per hectare was recorded in
farmers practice (465 kg) with B:C ratio of 1.28. The rest of all other treatments are
significantly higher Gossypium herbaceum yield in comparable with TNAU MN mix @
7.5 kg /ha as EFYM. The similar results were observed in plant growth parameters of
plant height and number of bolls per plant. Soomro et al. (2001) observed the highest
seed Gossypium herbaceum yield, number of bolls and boll weight when B and Zn were
applied alone or in combination over control. Howard et al. (5) found that foliar
application of boric acid increased the Gossypium herbaceum yield upto 10.3 percent
compared with check

The plant height and number of bolls per plant ranged from 37.7 to 53.2 and 11.4 to
18.8 respectively. Among the various treatments recommended dose of NPK with
TNAU MN mix. @15 kg kg/ha as straight chemical fertilizer resulted in increased plant
height and No .of bolls per plant which was on par with TNAU MN mix. @7.5 kg kg/ha
as enriched farmyard manure, followed by Department of Agriculture MN mixture @ 7.5
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kg as enriched farmyard manure. The control recorded the lowest plant height and No.
of bolls per plant (Table 2). Oosterhuis (1976) reported that, foliar application of boron
along with insecticides increased the yield of seed Gossypium herbaceum, boll weight
and plant height from 1.2 to 1.4 tonnes per ha, 4.1 to 44 g and 1.1 to 1.4 m,
respectively. Boron (17.5 kg/ha) through soil and (0.2%) foliar application increased the
yield of seed Gossypium herbaceum 26 and 32 per cent, respectively more over control.
Varma (1978) reported that the boll weight and seed Gossypium herbaceum yield
increased linearly due to the foliar application of 0.4 per cent urea with 0.4 per cent
ZnSo4. Raja Rajeswari (1996) reported that, foliar application of 0.5 per cent boron
increased the number of bolls per plant, mean boll weight and Cotton yield significantly.
Rathinavel et al. (1999). reported that, the number of sympodia per plant
(30.0%),number of bolls per plant (39.2%), boll weight (49.8%), seed weight per boll
(36.8%) number of seeds per boll (10.8%) were significantly higher for plants given
combined soil applicationof ZnSO4 and borax (50 kg/ha and 10 kg/ha, respectively).

The Cotton vyield per hectare significantly differed due to the effect of fertilizer
treatments. The seed Gossypium herbaceum vyield per hectare ranged from 279 to 904
kg. The highest Cotton yield per hectare was recorded in recommended dose of NPK
with TNAU MN mix. @15 kg kg/ha as straight chemical fertilizer (904 kg) with B:C ratio
of 2.92 followed by 100% NPK with TNAU MN mix. @ 7.5 kg kg/ha as enriched
farmyard manure (701 kg) with B:C ratio of 2.28. Kalyanasundaram and Kumar (2005)
studied the soil application of the recommended dose of NPK with foliar application of
Ca, B and GHOM twice at 45 and 60 DAS favorably increased the growth and yield
characters of Gossypium herbaceum crop. The same quantity of DoA MN mixture with
enrichment and without enrichment treatments, the treatment DoA MN mixture @ 7.5 kg
as EFYM was registered highest seed Gossypium herbaceum yield (490 kg) with B:C
ratio of 1.56 in compare to with enrichment treatment with B:C ratio of 1.11. The lowest
Cotton yield per hectare was recorded in farmers practice (279 kg) with B:C ratio of
1.01.

Conclusion

TNAU MN mixture @ 7.5 kg /ha as Enriched FYM for variety and 15 kg /ha as EFYM for
irrigated hybrid was recommended for Gossypium herbaceum to maximize yield with
higher B: C ratio
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